
May 27, 1881 

M r .  Lawrence A. Donehower 
Laboratory of Tumor Virus Genetics 
Rldg 41, Room A 1 1 4  
National I n s t i t u t e s  of Health 
Bethesda , Earylznd 20205 

Dear Larry: 

I enjoyed our fragmented conversations a t  CSH but  thought it d b b t  be usefu l  t o  
provide you with a s h o r t  o u t l i n e  of what I th ink  rr,igQt be the  b e s t  d i r e c t i o n  t o  
take  i n  your research proposal. 
of in t eg ra t ion ,  usinq perhaps t w o  experimental approaches. The th ree  I favor 
are described below. 
d iscuss  i n  v i t r o  in t eg ra t ion  systems i n  t h i s  context,  though I bel ieve an i n  v i t r o  
system i s  a v i ab le  longterm goal.  

(1) Can vira_l i n t eg ra t ion  funct ions be supplied i n  trans_? 

Two types of experiments can be descr ibed,  one i n  which cells  - NIH 3T3 or  (bette_r_t: 
rat-1 - t ransfec ted  (or microinjected) with plasmids containing EISV Dr?A are then 
superinfected with Mmloney s t r a i n  of K&V, and one i n  which MLV-infected cells are 
exposed subsequently (microin6ection or t r ans fec t ion )  t o  plasmids containing I%SV 
DNA. In  e i t h e r  case, you would score f o r  MSV transformants,  then ask whether t h e  
presence o f  MLV increased t h e  frequency of t ransforna t ion  and, more c r i t i c a l l y ,  
whether i n t eg ra t ion  occurred w i t h  p rec is ion  i n  the presence o f  IXLV (e.q., a t  t h e  
co r rec t  s i te  on v i r a l  DNA, with dupl ica t ion  of a 4 base hos t  sequence). The MSV 
DNA could be unconnected t o  plasrnid DNA, could be i n  var ious physical  states 
( l i nea r ,  closed circle,  open c i rc le) ,  and should be t e s t e d  with one or t w o  copies 
of t he  LTR. I have t rouble  envisioninq how to work i n  t h e  papilloma v i r u s  vector :  
t he re  is  the advantage of havin9 pers i s tence  of mult iple  copies of MSV DNA without 
i n t eq ra t ion ,  but  I don‘ t  know how t o  score f o r  occasional i n t eq ra t ion  events.  I 
suppose one p o s s i b i l i t y  would be t o  set the  plasmid up so t h a t  t h e  in t eg ra t ion  
event would activate or i n a c t i v a t e  expression o f  some marker on the  recombinant, 
bu t  I can ’ t  see any real is t ic  way of doing t h i s .  

( 2 )  3s t h e  832 endonuclease required f o r  successful  in fec t ion?  

H e r e  t he  approach should be -I i n  -__I vi t ro  mtagenes i s .  
and Dennis Schwartz’ sequence, it should be f a i r l y  easy t o  m a k e  de l e t ions  i n  the  
p32 region of --I pol and look f o r  funct ional  v i rus  by t ransfec t ion .  
Qould, of course,  have to be assayed f o r  p32 a c t i v i t i e s  (see papers by Grandgcnett). 
Competent v i r u s  without p32 would argue s t rongly aga ins t  a role f o r  g32 i n  infec t ion .  
It i s  poss ib le  t h a t  de l e t ion  nutan ts  would not replicate bbcause o f  problems with 
processinq of polynerase poly?roteins,  r a t h e r  than because of a role f o r  p32. We 
aould look a t  this during “acute” t ransfec t ion .  V7e should also t r y  making po in t  
mutations i n  t h e  p32 region by i s o l a t i n g  an  appropriate  r e s t r i c t i o n  f r a m e n t ,  
subject ing it t o  mutagenesis with aqents such as n i t rous  ac id ,  than rc jo in inq  it 
t o  w i l l !  type D3JA from the  rest of t h e  genome f o r  t ransfec t ion .  Virus isolates 

I would urge you t o  focus it around t h e  problem 

A t  t h e  moment, I think t h a t  it&& probably too  r i sky  t o  
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0 ( a t  35 ) would be tested f o r  growth ( a f t e r  c lonina)  a t  35O and 41° t o  look f o r  ts 
mutants. A r ecen t  assay f o r  polymerase mutants (Goff e t  a l . ,  JV 38:239, 1981) 
could then be used t o  screen for (and exclude) tspol mutants. Other ts i s o l a t e s  
would then be assessed f o r  i n a b i l i t y  t o  i n t e g r a t e  (or  make) v i r a l  DrTA in cel ls  a t  
the  nonpermissive temperature and f o r  t s  p rope r t i e s  of p32. 

I 

--- - 

I 

(3) In; t h e r e  an i d e n t i f i a b l e  hos t  cel l  funct ion i n  in t eq ra t ion?  

The approach would be t o  isolate a cel l  unable t o  e f f e c t  i n t ey ra t ion  of E d ' s  
MSV-tk recombinant v i rus .  A tk-  l i n e  (NIC 3T3, rat-1, o r  even L cells) would 
be mutagenized, then subjected t o  a couple of rounds of i n fec t ion  with Fd ' s  v i r u s  
t o  insure  in fec t ion  of a l l  cells. 
k i l l e d  with BUdR and survivors  retested f o r  s u s c e p t i b i l i t y  t o  conversion t o  tk+ 
a f t e r  another round of in fec t ion .  Res is tan t  cells would ba screened for lack of 
envelope receptor  by in fec t ion  with VSV(I!LV) pseudotypes. Cells suscept ib le  t o  
such pseudotypes would be examined f o r  synthes is  and in t eg ra t ion  of r e t r o v i r a l  
DNA after in fec t ion  with MS'V, MLV, and possibly o the r s ,  including FlllfTV. 

C e l l s  which acquired t h e  t k +  phenb-pe would be 

When you have thought some of t h i s  through, give me a ce l l  o r  send m e  a note and 
we can d iscuss  it fu r the r .  

B e s t  aregarc?s, 

Harold E. Vannus, M.D. 
Frofossor of Nicrobiology and Inmunology 

P.s. nid  you rece ive  the C e l l  p r ep r in t ?  ---. 
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